N

N

A new method for measuring the spectral irradiance at
LNE-Cnam
Mai Huong Valin, Gaél Obein

» To cite this version:

Mai Huong Valin, Gaél Obein. A new method for measuring the spectral irradiance at LNE-Cnam.
20e Congres Internationale de Métrologie CIM2021, Sep 2021, Lyon, France. 2021. hal-04303203

HAL Id: hal-04303203
https://cnam.hal.science/hal-04303203
Submitted on 23 Nov 2023

HAL is a multi-disciplinary open access L’archive ouverte pluridisciplinaire HAL, est
archive for the deposit and dissemination of sci- destinée au dépot et a la diffusion de documents
entific research documents, whether they are pub- scientifiques de niveau recherche, publiés ou non,
lished or not. The documents may come from émanant des établissements d’enseignement et de
teaching and research institutions in France or recherche francais ou étrangers, des laboratoires
abroad, or from public or private research centers. publics ou privés.


https://cnam.hal.science/hal-04303203
https://hal.archives-ouvertes.fr

A new method for measuring the spectral irradiance at LNE-Cham

l e C n am Authors : Mai Huong VALIN?, Gaél OBEIN? C I M 2 02 I

g LN? Participants in this work : Bernard ROUGIE?, Thierry VALIN?, Daniel TRUONG?, Alain VISSIERE?, Frédéric BOURSON?
* — IINE-Cnam EA2367, °Former member of the LNE-Cnam__ retired since November 2017
Corresponding e-mail address : mai-huong-christine.valin@lecnam.net, gael.obein@lecnam.net

ET D'ESSAI

Since, French primary spectral irradiance scale was linked to the thermodynamic temperature reference. Measurement range was from

300 nm to 2500 nm.
A new method for measuring the spectral irradiance of a source has been developed. This facility is based on the comparison of a source to be calibrated  wasec Tra"/detem"

with a high temperature blackbody (HTBB). The reference spectral irradiance is determined by measuring the temperature of the HTBB with a filter
radiometer. To minimize uncertainties, corrections on temperature homogeneity and emissivity of HTBB are applied.

The filter radiometer is based on a silicon 3 photodiodes trap detector. Its spectral responsivity is obtained in 3 steps :
* calibration of spectral responsivity of the trap detector against our cryogenic radiometer

* calibration of the spectral regular transmittance of its bandpass filter with our primary spectrophotometer AR s

* calibration of diaphragm surface with our devoted setup. 98 mm
As the reflectivity of the trap detector is null, the flux responsivity of the radiometer is the product of the filter transmittance by the detector responsivity.
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Experimental setup

% A HTBB equipped with a 8 mm diameter diaphragm is heated up to 3000 K. It provides radiations that can be used in the T oftecter 2) HTBB
250 nm to 2500 nm range. |
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% A spectroradiometric system compares the spectral irradiance of HTBB and transfer lamps. It is composed of :
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The filter radiometer and the integrating sphere are placed on the same translation stage to perform in one cycle the HTBB
temperature measurement and the spectral irradiance ratio of the HTBB and the lamps.

The integrating sphere is rotated by 180° around the axis centered on the exit slit to collect either the HTBB or the transfer lamps flux.
Entire spectroradiometric system is placed in a box with two compartments, one for the detection part and one for the
monochromator, in order to avoid stray light. The bench is fully automated and controlled by a custom LabVIEW software.

Validation
Wavelength Relative expanded Mean Comparison
Our set of 4 reference transfer lamps have been (nm) uncertainty (k = 2) / (%) Most of the mean deviations 2019/2016 observed are |wavelength| deviation |uncertainties
measured and compared with their historical 2016 2019 smaller than the expanded uncertainty of the comparison. (nm) 2019/2016 | 2019/2016
values on the range 300 nm to 2500 nm. 2602?290 3.07_'21_4 At 300 nm, the significant deviation observed seems to (%) (k=2) / %)
There is at least a factor two between historical | 300-310 3.9 1.2 correct the deviation that we had during the last CCPR K1-a 325?280 0'3:'?1'3 ;:;
and new measurement uncertainties (k=2) over 4225’_'13"49(;70 ;g 01.;)9-—(2885 in 2005. It could be explained by lack of flux and the stray [~ 5 7050 T0.010- 059 53-29
the entire range. 1500 - 2300 6 037 12 light of former simple monochromator. 1100 - 2200 | 0.061-2.6 23-28
2400 - 2500 5.0 2.3-7.5 2300 - 2500 46-8.4 29-90
Conclusion
From now on, LNE-CNAM spectral irradiance reference is based on the radiometric reference. In the future, this measurement setup can be improved by using
Thanks to the new setup, it is possible to measure the spectral irradiance of transfer lamps with a LabSphere scatterers (Spectralon and Infragold) instead of integrating
direct traceability to our cryogenic radiometer. sphere for :
Our measurement capacity is extended to cover the spectral range from 250 nm to 2500 nm. = an extension of our measurements up to 200 nm

Our measurement uncertainties are reduced by at least a factor two over almost the entire range. = an extension of our measurements up to 3000 nm.



